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Tovstyuk, K.D., Nikolayeva, Ye.A. 


Longitudinal galvanomagnetic effect in germanium-type hole semicon- 
duotors 


PERIODICAL: _Referativnyy zhurnal. Fizika, no. 10, 1961, 266, abstract 10E313 
("Nauchn, yezhegodnik za 1957. Chernovitsk.un-t", Chernovtsy, 1958, 
477) 


TEXT: The suthors calculate longitudinal galvanomagnetic effect in pasemi- 
-conductors of Ge-type using the law of dispersion (RZbFiz, 1957, no. 5, 12214). 

i+ is assumed-that relaxation time exists and its d&pendence. on energy is of the / 
cenvsntional type. A longitudinal galvanomagnetic effect, different from zero, 


has haen obtained due to anisotropic part of energy. The result agrees with ex- LZ 
pariments, provided that the length of free path is assumed to be-~10=9 and 10-5 

+m at room and liquid nitrogen temperature respectively, The effect is investi- 

gated separately for light and for heavy holes, 


[Anstracter's note: Complete translation] 
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AUTHORS: Tovstyuk, K.D., Gusev, S.M., Rakin, G.V, 
TITLE: Mobility of current carriers in cadmium antimonide 


SOURCE: Soveshchaniye po poluprovodnikovym materialam, 4th. 
Voprosy metallurgii i fiziki poluprovodnikov; polu- 
provodnikovyye soyedineniya i tverdyye splavy. 
Trudy soveshchaniya, Moscow, Izd-vo AN SSSR, 1961. 
Akademiya nauk SSSR, Institut metallurgii imeni 
A.A.Baykova. Fiziko-tekhnicheskiy institut, 88-91 


TEXT: The physical properties of CdSb were studied by 

nNeasuring the temperature dependence of the electrical 
conductivity and the Hall effect on ten specimens of differing 
purities, using the graphical method of W.Dunlap (Ref,2: Phys, Rev, 
1950, 79, 286), The CdSb was produced by using spectrally pure 
components obtained by multiple vacuum dlatillation, During 
fusion, continuous stirring was employed and the single crystals 
were grown by zone fusion in a nitrogen atmosphere, The 
measurements were made on uniform Single crystal specimens which 


were carefully thermostated inside a liquid, The purest specime 
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had an impurity concentration of 1015 cm-3., Plots are included of 

the temperature dependence of the electrical conductivity and of the 
Hall effect. In the temperature range 533 to 350°K, an inversion of 
the sign of the Hall effect was observed, the purer the specimens 

the lower was the point of inversion on the temperoture scale The 
ratio of the Hall mobility b of electrons to that of holes for two A 


of the specimens were determined by the formula 


Rmax (b - 1)2 QQ) 
Rs - 7" hh 


where Rg is the Hall effect in the saturation range of the curve, 
Rmax is the Hall effect at the point of the maximum R(T). In the 
given case for T = 333°K, b = 1.135 and for T = 345°K, b = 1.390, 
As was shown by Dunlap and by Hunter (Ref.5: Phys. Rev., 1954, 94 
1157), the results of the measurements of the Hall effect and of 
the specific resistance can be conveniently interpreted by means 

of the graphical plotting of R/p as a function of §, which has 
the shape of an ellipse and the parameters of which permit 
determining the Hall mobility of the electrons and holes. The 
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Mthors plotted such elivses for the temperatures 274 and 29K 
fn both cases the ceutres of the ellipse are displaced along the 
R/0 axis to the side of positive R/Q values, which indicate. 
that at these temperatures the holes are more mobile than the 


electrons in CdSb, tor T= 2274°K, b = 0.555 and for 
Vo= 294°K, b = 0.572. ‘The authors did not possess adequate dot: 


for determining the law Soverning the temperature dependence of |! 
However, the existence of an inversion of the Sign of the Hal} 
etfect at temneratures above 333°K and the displacement of thr 
‘rntres of the CHhipses towards positive Kk/E values at the 
temperatures 274 and 294°K indicate that b increases with 
increasing temperature. Consequently, the temperature dependencr 
of the mobility of the holes is more pronounced (larger by 
approximately twice at T = 274°K) than that of the elections 
The dependence ot the Nall effect on the Magnetic field strength 
Ho owas measured at the temperatures T = 294 and 194.1°K. The 
results are plotted. [n all cases the Hall effect increases with 
increasing intensity of the magnetic field. This indicates thiat 
in CdSb the Hall mobility of holes is smaller than the drift 
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mobility, which can be explained by the 


tho energy spectrum of the holes. There are 4 figures and 
6 references: 3 Soviet and 3 non-Soviet. The English-languoy. 
references ave quoted ini the text, 
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AUTHORS : Tovstyuk, K.D. and Havaleshko, H.?. 


iamatania ay te > 


TITLE: The magnetic susceptibility of HgTe 


PERIODICAL: Ukrayins'kyy fizychnyy shurnal Vie Ty NOs EL; 1902, 
12535-1254 : ; 


missus 
¢ ° 
Ls 


Tit The experiments were conducted on monocrystals 
between 90 and 400°K, The susceptibility is negative and the gener- 
al diamagnetism decreases with temperature, indicating that the 
electron gas is paramagnetic. This cannot be explained oy the 
simple model in which the cnergy band is characterised by the efficc- 
tive mass only; the sign of the susceptibility of the carricrs sould 
be determined by the sign of 1 - 4 (m/m*)2, which is about - 10°. 


It is concluded that the interaction with higher bands, as in Insb, 
leads to the change of sign because the forbidden band is much nar- 
rower than in InSb. There is 1 figure. 


‘ASSOCIATION: | Chernivetskyy derzhuniversytet (Chernovtsy State UNIV, 
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p234/D308 
AUTHOKS: Sovetyuk, KeD. and Borets', O.M. 
TITLEs A graphical method of determining the 


optical mono-crystalline semiconductors 
by measuring the transmission 


PERIODICAL: Ukrayins'kyy fizychnyy zhurnal, Vv. 7s . { 
no. 12, 1962, 1285 - 1290 yo 


YEXTs In a plane parallel plate of a thickness d, 
if k2/n2 41, the transmission of light is 


T = J = (1 = r)? Pais . (3) 
Jo 1 2 -20d ° 
-r e 


In order to find the absorption coefficient one must measure T 
in two specimens having different thicknesses 4, and do and equal 
reflection coefficients r. Since 
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2 G 2.2 
In «= In in (ior)? V (ter) r?e? - ind «= 1n tn f.(r)-in d. 
| eT . (6) 
One obtains two equations os 
inA w= ‘f qr, (r) - itn qd, ’ (7) 


In c& ~4, (r) - tnd. 
2 


To determine the absorption coefficient it is necessary to plot 
Pm T/ on transparent paper and to place two such éraphs over one 
another on ordinary paper where coordinate axes are marked, the 


of the paper being In d; and 1nd». The points of intersections 
of the curves give the solutions (73. 


and 4 non-Soviet-bloc, 
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AUTHORS: _Tovatyuk, K. D., and Gemus, D. M, 
TITLE; The structure of the spectrum of CdSb-type crystals 


PERIODICAL: Fizika tverdogo tela, v. 5, no. 1, 1963, 142-146 


TEAT: Croup-theoretical methods based on previously published resulta 
(e. g. EL I, Rashba, PPT, 1, 407, 1959; Vv. FB. Sheka, FTT, 2, 1211, 1960; 
FTT, 4, 983, 1962) were used 42 investigate: the dispersion lay for 

h 


crystals of the space group D, in the environment of extremal points, 
The quantities 


ch hip) 
V,==— Tntex (° [VX pp, Vy= sa (Kp), 


2K eh? 
Va Fe y= a (K [po xep 


are considered ag Perturbations (cf. sb. FFT, II, 162, 1959); K is a 
small vector which begins at the extremun. When spin is not taken into 


> 


account, for the I ~ 'g representation 


CIA-RDP86-00513R001756420011-4" 


APPROVED FOR RELEASE: 04/03/2001 


Fe er ee en et oes Ue oe ee ee eran 


$/181 °3/005/001/02 5/064 
The structure of the spectrum of ... B102/B 
i E(K)= Ah? aK b:Ky—+- eK. (1) 
: a iy et 
and ror a4 - | [0,21 
E(K) = AK?-r-a,k, tb KF -4-0,Ki. (3) 
are obtained. If Spin is taken into account, one obtaing 
E(K) = AK aK3-+-65K, 04K, 
(3!) 


for the representation 3 (4, )- M,(M >) Wy, |. 


If, however, Spin-orbital 
interaction is taken tate Scene. 


12 extremal points arise which are 
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ohiftod with the axes perpendicularly to the latter. With certain 
values of the parameters these Points become degenerate and form an 
elliptic loop (cf. Rashba and Shexa). There ia 1 figure and 1 table. 


ASSOCTATION: Chernovitakiy Bosudaretvennyy univeraitot (Chernovt ay 
Stato University) 


SUBMITTED; April 14, 1962 (inittally) 
July 23, 1962 (after revision) 
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3102/3180 
AUTHORS: fTovstyuk, X. D., and Tarnavokaya, iM. V. 
. TITLE: Investigation of the energy spectrum of crystals with 
OF - i structure 


PERIODICAL: Fizika tverdogo tela, ve. 9, no. 3, 1964, 819-848 


TEXT: Phe energy characteristics of all symmetry groups Tron o to 01° ;: 
which are culculated by means of group-theoretical methods, are ene 
represented and discussed. Tne conpatibility of the represen jtations, the 
points of zero inclination of the energy in the Brillouin zone and the 
dispersion laws in their environment are determined. hnere are 3 figures 
and 6 tables. 


ASSOCIATION: Chernovitskiy gosudarstvennyy universitet (Chernovtsy 
State University) 
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|. AUTHOR: ‘ovetyuk, K. De; Bercha, De Mas Pankevtch, 2+ Ves es 
| Rarenko, I. M Bo pre ag Meet eee i 


ORG: State University of Chernovtsy, Ukrainian SSR 


n\ 
TITLE: Piezoresistance of cadmium “antamonidel | 


SOURCE: Physica status solidi, v. 13) ye 1966, ,207-214 
ceapebeac’dr as hf: 2 
TOPIC TAGS: cadmium antimonide, PVorbecaxsbanan, ryotal symmetry 
Y 
ABSTRACT: \A theoretical and experimental investigation of the 
piezoresistance of p- and n- type CdSb has been carried out. The 
atress applied along the three crystal axes produced a change in the |! 
resistance of the opposite sign. The proposed theory of nonequivalent ; 
valley A,A, and fy. which follows from the low symmetry of the 
crystal, explains the observed effects in n-type CdSb, while the 
theory involving three nonequivalent shifts in valence maximums in 
r is in good agreement with the experimental results for the i 
| 
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et) B l 
TITLE: ‘Effect of sioriparebalicity of energy bands on the kinetic properties of | 


semiconductors <. _ | 


SOURCE: Ukrayins'kyy fizychnyy zhurnal, v. 11, no, 10, 1966, 1078-1088 


TOPIC TAGS: Fermi gas, ‘current carrier, relaxation process, integral equation, | 
energy band, kinetic property, nonparabolicity, semiconductor 
ABSTRACT: The concentration of current carriers of some kinetic coefficients 
are Calculated for the cases of undegenerated and greatly degenerated Fermi gases| 
with nonparabolic isotropic laws of dispersion. The scattering processes are 
described by the relaxation hime “<= %(T) a or *.) , where r depends on the 
scattering mechanism only, All kinetic integrals are integrated in general form | 
for any r and expressed through known special tabulated functions. An analysisis | 
given for the equations obtained for cases of weak and strong spectrum nonparabolicity., — 
| Orig. art. has: 5 figures and 42 formulas. [Based on authors! abstract] 
| SUB CODE: 20/ SUBM DATE: 24Dec65/ ORIG REF: 007/ OTH REF: 008/ 
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TITLE: Piezoresistance of SbaTeg . cA es 
SOURCE: Fizika tverdogo tela, v. 7, no. 8, 1965, 2437-2443 iG 


‘TOPIC TAGS: antimony telluride, crystal lattice, semiconductor, piezoelectric, 
_ group theory, piezoelectric effect : Way, toy 


_. ABSTRACT: In view of tne fact that the compound SbaTeg has been little investi- 
gated in the past, and not at all from the point of view of the structure of the 
energy bands, the authors supplement the group-theoretical analysis with measure- 
ments of piezoresistance, for the purpose of establishing some of the distinctive 
features of the carrier spectrum. The p-tvne single erystals were obtained by zone 
refining technique and the measurements were made on plates measuring 15 x 2 x 2 m 
cut both parallel ana perpendicular to the c-axis (which in turn was perpendicular 

_ to the cleavage plane). ‘The sample conductivity at room temperature ‘ranged from 
2.6 x 102 to 5 x 109 ohm™4em?. The measurements were made at temperatures 100-- 
300K. The accuracy was 20—25%. The diegonal components of the piezoresistance — 
tensor were found to be approximately one--two orders of magnitude larger (- T0 x | 
x 1022 cm2/dyne) than the off-diagonal ones (~4 x 1022) and exhibited a slight 
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TITLE: Optical properties of zine telluride. I. Fundamental abeeto- 
i tion edge 29 iy, 
| 


‘ TOPIC TAGS: zinc compound, optic material, telluride, absorption 
edge, optic property, optic transition, forbidden band 
i ap UY, 5 
- ABSTRACT: Reflection and absorption in ZnTe single see ee 
‘investigated at temperatures 300, 77, 20.4, and ok. The zine tel- 

, luride was synthesized by a standard procedure and the single erystal, 
‘obtained by the Bridgman method. The optical measurements were made: 
| photographically and photoelectrically. A spectrometer based on a 

| SpM-2 monochromator (Zeiss) wae used for tha transmission measure- 


| SOURCE: Optika 1 spektroskopiya, v. 19, no. 1, 1965, 115-120 | 
: 
| 
| 


ments. According to their optical properties, the crystals could be 
separated into two types. At low temperatures (20.4 and 4.2K) the 
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Igspectra, whereas the crystals of the second type had a weal line 
structure over the fundamental absorption background at the beginning 
ma 6C}of the long-wave length absorption. | A narrow reflection, which is an 

'exeiton line in ZnTe, can be observed at low temperatures. Direct 
‘and indirect optical transitions were observed, and energy-band para- 


‘meters and their temperature dependences were obtained. At room | 
| 


{temperature, the separation between the maximum of the valence band 

land the minimum of the conduction band at the point k = 0 1s equal to 
'2,255 ev, and the width of the forbidden band 4g equal to 2.176 ev. 
itThe authors thank M.S. Brodin for a helpful discussion.! Orig. art. 
‘has: «5 figures, 4 formulas, and\1l table. 


| 
| 


PGS 

‘ASSOCIATION: None aie 

‘ 
‘SUBMITTED: 30Jun64 ENCL: 00 SUB CODE: OP,5S5 | - 


'NR REF SOV: 002 OTHER: 007 


i MR Arann § P Sista cen ncaa eo pen 


| Card 2/2. 
mn =e + Taine = 5; - : 3 


Py he wie et 


"APPROVED FOR RELEASE: 04/03/2001 EE RDP Se: ses osmebreeearhaadimntean 4 


GS ohh eed Pu hee 


4, Gheenov ds 3 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420011-4" 


Ess 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RD 


Pe PEST : Sa 2 eS Pike Ride Ee VaR: 


86-00513R001756420011-4 


SRE PD et Hs 


eb cgn tee er eke, 


ates oD ot. BAMA oo amyut tM. TOYSTYUK D 

ZHAD'KO, I.Pey RASHSR, E.ie; HOMANGY, Yoav; STAKHIRA, 2.Me ; TOVSTYUK, K.D. 
5 ag Pad 

‘Anisotropy of the elos'zic and pnotoglactric proper®.e8 3. 


‘ ur j e177 1782 Je '65. 
Ingiee Fiz, tver, tela 7 no 171 aur eee) 


’ an i 920 ‘gs 
1, Institut poluprovedstkey, {! Ukrssn, Kiyev. 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420011-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420011-4 


Seticiethenthabihidketiiniaceideeeniamnaiaachanaietaiaiaindalorntadotantenmainindahakinntens iehaee to 


re 2 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420011-4" 


"APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00 


£59 "2 


513RO 


ETT ELE 


01756420011-4 


Brat Sieh atv Sen CERES phate ase 


ieee (es aiid et ee aula i teal tote atid Sak eRe aaa: uae ute eas Ett ise 


ee: Ei eee Db eae a ars SS oie ee . ok Se =, Xs 2 . : oan ¢ - 


APPROVED FOR RELEASE: 04/03/2001 CIA-RDP86-00513R001756420011-4" 


"APPROVED FOR RELEASE: 04/03/2001 ep ROE Se. POST oROC 72 OT eNort: 4 


VEER CSR CERO F Beat HANAN ES EN CE TOE SEIT 
£ 


1% 
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S. M. Gusev. 
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TITLE: Three-port S-band ferrite circulator 35 
SOURCE: Przeglad elektroniki, no. 12, 1965, 609615 
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ABSTRACT: Development of a new S107 3-port S-band ferrite-loaded circulator is 
reported. Each arm of the circulator is adjusted to a minioun standing-wave ratio 
(SWR) of 1.20 (with other arms terminated by their characteristic impedances); 
rejection attenuation, 20 db; pass attenuation,-0.5 dbs the above parameters hold 
good within a 20% band. Working band, 2.597--3.948 Ge. A special metal-ferrite 
correction feature 4s provided; it includes a metal-ferrite right prism supported 
by a three-point base. The metal insert improves matching by reducing impedance at 
the crotch. Impedance characteristic and plots of SWR vs. frequensy (2.5==3.5 Qc) 
are reported. Orig. art. bas: 12 figures and 1 table. 
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